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Introduction
Cavernous adrenal hemangioma is a rare
benign tumor with specific histological characteris-
tics like the presence of blood-filled, dilated vascu-
lar spaces. The first report of cavernous heman-
gioma of adrenal gland was published in 1955 by
Johnson and Jeppesen(1) and today there are more
than 90 cases documented in literature. The diagno-
sis of this type of tumors is usually post-operatory
on the basis of histological examination. Adrenal
hemangioma is approximately 1,7 times more fre-
quent in female patients than in male patients. The
mean age is variable with a wide range (19 - 84
years). There are no data on incidence, but with use
of ultrasonography, CT and MRI the discovery of
these tumors is increased. Generally adrenal
hemangiomas are non-functioning masses so the
patients have no specific endocrine symptoms and
the diagnosis is incidental.
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ABSTRACT
Introduction: Cavernous hemangioma of the adrenal gland is a rare benign tumor characterized by the presence of blood-fil-
led, dilated vascular spaces. These adrenal masses are usually non-functioning and the patients have no symptoms so the diagnosis is
incidental.
Methods: We performed a systematic literature review for all articles published until April 2015. The initial search identified
98 publications. We considered some characteristics: the mean age of the patients at diagnosis was 59 years (range 19 - 84); there
were approximately 1.7 times more female patients than male patients; mean diameter of the lesions was 10.3 cm (range 2 - 25).
Surgical treatment was more often open with midline or subcostal incision.
Results: From literature analysis we know that small adrenal hemangiomas are usually asymptomatic. Only four patients in
our literature review show endocrinologic disturbances with three cases of subclinical Cushing’s syndrome and a case of hyperaldo-
steronism. The pre-operative radiologic features play a fundamental role for correct surgical approach. On enhanced Computed
Tomography (CT) scan adrenal hemangiomas tend to be heterogeneous, hypodense lesions with high-density rim of tissue at the
periphery. On Magnetic Resonance Imaging (MRI) common findings associated with adrenal hemangiomas are hypointense inhomo-
geneous masses with central hyperintensity on T1 images and a high intensity peripheral rim on T2 images due to hemorrhage or
necrosis.
Conclusion: Laparoscopic adrenalectomy is considered the standard treatment in case of benign lesions. Some authors sugge-
st that the main limitation during laparoscopic dissection for large and potentially malign adrenal tumors is incomplete resection and
capsular disruption with increased risk of local recurrence and intra-abdominal neoplastic dissemination. We recommend for these
patients an integrated multidisciplinary approach that considers endocrine studies, preoperative radiologic findings and the expe-
rience of surgical team.  
Key words: adrenal hemangioma, adrenal cavernous hemangioma, laparoscopic adrenalectomy, laparoscopy, laparoscopic
surgery, adrenal surgery.
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In large adrenal masses the most common
symptoms are aspecific flank pain or discomfort,
epigastric pain. In this article we consider the inter-
national literature to identify pre-operative tumor
characteristics and the correct clinical approach. 
Materials and methods
We performed a systematic literature search
for all articles published until April 2015. We
searched Medline, Embase, PubMed and Scopus.
Electronic search terms focused on keywords:
“adrenal hemangioma”, “adrenal cavernous heman-
gioma”. We included reports in English and the
only inclusion criteria was the correct keywords.
Two reviewers independently performed the search-
es, screened the title and abstracts, and excluded
articles which did not met the inclusion criteria.
Results
The initial search identified 98 publications.
After screening 28 studies were excluded for lan-
guage restrictions (Fig. 1). Many articles were case
reports, but we included also radiologic studies. We
considered some characteristics: the mean age of
the patients was 59 years (range 19 - 84); there
were approximately 1.7 times more female patients
than male patients; mean diameter of the lesions
was 10.3 cm (range 2 - 25). Surgical treatment was
more often open with midline or subcostal incision.
Only in the last years we found the use of laparo-
scopic surgery with transperitoneal approach and in
two cases retroperitoneoscopic technique(2, 3). Only
in two cases we found a bilateral involvement(4).
In other two cases cavernous hemangioma was
associated with malignant hemangioendothelioma(5,
6). In this literature review adrenal hemangioma
were functioning masses in four cases(4, 7-9).
We reported also urgent laparotomy for
retroperitoneal hemorrhage with hypovolemic
shock due to rupture of this adrenal mass and in
two articles adrenal hemangioma was associated
with pregnancy(10, 11).
Discussion
With the major diffusion in clinical practice of
radiologic techniques like ultrasonography and CT
scan we frequently find adrenal incidentalomas.
These are non-functioning adrenal masses, greater
than 1 cm, identified on imaging performed for
other indications. At the same time typical known
properties of laparoscopic surgery in elective and
urgent setting(12-17) extend the range of treatment of
adrenal masses(18-20). The international guidelines for
management of adrenal tumors consider three fun-
damental parameters: functional status, lesion size
and pre-operative imaging features(21).
Surgical treatment is generally advocated for
all functioning masses, that are per se responsible
of endocrine diseases, and for non-functioning
lesions larger than 4 cm. Laparoscopic approach is
today considered the better technique for treatment
of benign small adrenal tumors. Many comparison
studies show the decrease of the perioperative mor-
bidity, lower complication rates, less operative
blood loss, less postoperative pain and shorter hos-
pital stay compared with open adrenalectomy(22, 23).
Size criteria are still the main subject discussed for
the laparoscopic approach to adrenal lesion(24). In
fact, size is an important variable in predicting
malignancy. Tumors larger than 6 cm are likely to
be malignant, however many adrenal adenomas are
larger than 6 cm(25, 26).
On the bases of the National Institutes of
Health (NIH) consensus statement the incidence of
adrenal cortical carcinoma (ACC) is 2% for lesion
< 4 cm, 6% for tumors of 4,1- 6 cm in size and 25%
for tumors larger than 6 cm(27). So, if size is the only
criterion to choose the better surgical approach
many patients with adrenal benign masses will have
an unnecessary open adrenalectomy.
Particularly, for the correct management of
these large adrenal lesions we can take advantage of
pre-operative imaging features. CT scan and
abdominal MRI can demonstrate signs of malignan-
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cy like irregular tumor margins, local invasion or
periadrenal and diaphragmatic tissue infiltration(28).
In these cases laparoscopic approach is con-
traindicated(29, 30). From literature analysis we know
that small adrenal hemangiomas are usually asymp-
tomatic. Only the large masses manifest clinical no
specific symptoms like flank pain and discomfort,
epigastric pain. Only four patients in our literature
review show endocrinologic disturbances with three
cases of subclinical Cushing’s syndrome(4, 7, 9) and a
case of hyperaldosteronism(8). Although these data
all patients with adrenal mass have to undergo com-
plete hormonal tests. The diagnosis of pheochromo-
cytoma can be excluded with normal levels of uri-
nary catecholamines on 24h collection. In these
clinical cases of large non-functioning adrenal
lesions, the pre-operative radiologic features play a
fundamental role for correct surgical approach.
These tumors are primarily vasoformative
neoplasms. On enhanced CT scan adrenal heman-
giomas tend to be heterogeneous, hypodense
lesions with high-density rim of tissue at the
periphery. Characteristic calcifications are also
reported in 28-87% of cases(31). These represent
phleboliths within the dilated vascular spaces of the
lesion and are described as either speckled through-
out the lesion or centrally. Although the irregular
stellate pattern of calcifications is often considered
pathognomonic of adrenal cavernous hemangioma,
calcifications lack specificity because are also seen
in other adrenal pathology like ACC, hemorrhagic
cyst, tuberculosis, neuroblastoma and metastatic
melanoma(32).
In the case of differential diagnosis with ACC
becomes essential the identification of periadrenal
infiltration. MRI may also be helpful. Common
findings associated with adrenal hemangioma are
hypointense inhomogeneuos masses with central
hyperintensity on T1 images(33) and a high intensity
peripheral rim on T2 images due to hemorrhage or
necrosis(34). The widespread use of abdominal ultra-
sonography, CT scan and MRI has resulted in an
increased number of incidental findings of adrenal
masses. As the frequency of adrenal mass detection
has increased, the discovery of rare types of tumors
such as hemangiomas has also increased. More fre-
quently this neoplasm arises from liver and skin.
On pathologic analysis adrenal cavernous
hemangiomas involve the adrenal cortex that is
very thinned. We find multiple dilated vascular
channels lined by a single layer of vascular
endothelium, extensive central necrotic areas mixed
to sinusoidal dilation and fibrotic septa. These
lesions generally present not only areas of hemor-
rhage, thrombosis, necrosis, but also degeneration
and calcification. The etiology of these lesions is
unknown and some authors think that arise from the
endothelial cells lining blood vessels(10).
They are felt to be congenital with a natural
history of enlargement over time due to vascular
ectasia. Some authors maintain that adrenal cav-
ernous hemangiomas are much more frequent than
reported, but that they are misdiagnosed as necrotic,
non-functioning ACC or adrenal cyst with exten-
sive necrosis(35, 36). In literature we find also two case
of coexisting malignant hemangioendothelioma(5, 6).
These hypotheses and observations are interesting
for not to underestimate a disease considered
benign and lead us to perform a detailed preopera-
tive radiological study.
Because of the rarity of adrenal hemangioma
there are currently no guidelines outlining the opti-
mal diagnostic and therapeutic management. We
know that more than half of the reviewed patients
shows no clinical symptoms, especially when the
size of the tumor is small. In fact in literature only
four cases report endocrinological diseases. So, we
can treat these lesions like non-functioning adrenal
masses: when the size of tumor is small without
clinical symptoms, a routine follow-up with period-
ic endocrinologic evaluation and image studies may
be considered. However, adrenal hemangioma is a
vascular neoplasm and generally presents areas of
hemorrhage, thrombosis, necrosis on histological
examination and hyperintense images on T2-
weighted MRI, so, we must considered the risk of
traumatic or spontaneous rupture with retroperi-
toneal bleeding. This is not an “hypothetical” eve-
nience because we find four publications of this
type in literature(36-39).
So, rarely these tumors are associated with
rupture, hypovolemia secondary to hemorrhage,
acute thrombosis and Kasabach-Merritt syn-
drome(40). On the contrary, surgical excision seems
to be a reasonable strategy for large adrenal cav-
ernous hemangiomas. Laparoscopic adrenalectomy
is considered the standard treatment in case of diag-
nosis of benign lesions. In these cases laparoscopic
approach reduces the risk of bleeding due to surgi-
cal manipulation. The largest tumor removed with
laparoscopic approach is 12 cm in diameter and the
surgeons report that a large adrenal cavernous
hemangioma should not be considered a contraindi-
cation to laparoscopic surgery.
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On the other hand only a low percentage of
cases of adrenal hemangiomas in our review
receives a laparoscopic treatment.
Conclusion
Laparoscopic adrenalectomy is considered the
standard treatment in case of diagnosis of benign
lesions. Some authors suggest that the main limita-
tion during laparoscopic dissection for large and
potentially malignant adrenal tumors is incomplete
resection and capsular disruption with increased
risk of local recurrence and intra-abdominal neo-
plastic dissemination. For the correct management
of adrenal lesions we can recur to the preoperative
CT scan and abdominal MRI that can demonstrate
signs of malignancy like irregular margins and peri-
adrenal tissue invasion. In these cases laparoscopic
approach is contrandicated. If we find these fea-
tures on intraoperative exploration laparoscopic
adrenalectomy should be converted to the open
technique. So, we recommend an integrated multi-
disciplinary approach that considers endocrine stud-
ies, preoperative radiologic findings and the experi-
ence of surgical team. 
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